In terms of its contribution to the economy, logistics is a sector with a high back-and-forth linkage. Therefore, there is need for a faster, less costly and systematic logistics network for comprehensive development of key sectors that play crucial role in economic development. While logistics sector's share in economy is 12% in developed economies, it is only 8% in Turkey. This indicates that logistics sector does not receive sufficient importance in Turkey. This study aims to analyze the logistics sector in Turkey from a structural point of view, to determine its structural relations with other sectors, and to point out the connections with the sectors within the context of Input-Output Analysis. The Input-Output tables derived from the World Input-Output Data Bank are the basic data used in this study. First, we prepared an Industrial Operations Table and then we obtained Leontief Matrix and Leontief Inverse Matrix by mathematical formal operations. In addition, we calculated instruments such as production, income multipliers and coefficients of economic impact. Finally we evaluated and interpreted the obtained results.
INTRODUCTION
Today, while globalization and competition are increasing rapidly, several concepts such speed, cost, reliability, quality and flexibility have become global catch words within supply and distribution processes. Logistics is an unprecedented and non-stop activity which continues 52 weeks of the year, 7 days of the week and 24 hours of the day that on earth (Bowersox et al., 2002: 31) . Global trade has increased countries' share of Gross Domestic Product (GDP). Meanwhile, the transportation sector -one of the main cost elements-has undergone transformation and become the logistics sector which includes freight and passenger transport and warehousing.
Logistics expenditures in the world logistics market are increasing gradually. The annual growth rate of logistics market is 7-9% in Europe, 15% in North America and 20% in Asia (Ministry of Transport, 2015) .
According to statistics of the Turkish Statistical Institute (TURKSTAT), the logistics sector in Turkey amounted USD 98 billion in 2013, while its share in GDP was 12.3%. In 2014, Turkey's GDP was 1,750 billion Turkish Liras (TL) at current prices, and 12% (210 billion TL) of it came from the logistics (transport and storage) sector. According to the 2015 data of the International Transportation Association, transportation and logistics sectors, and their subsidiaries employ close to 1 million people in Turkey. The general market volume of transportation and logistics sector in Turkey is estimated to be 258 billion dollars, while the logistic service provider market is around 22 billion dollars. According to the World Bank Logistics Performance Index, Turkey ranked 34th among 155 countries in 2007. In 2012, it ranked 27th with an overall logistics score of 3.51. In 2014, it ranked 30th with an overall logistics score of 3.50 among 160 countries.
This study aims to analyze the logistics sector in Turkey from a structural point of view, to reveal the structural logistics-related relations with other sectors, and finally to predict the connections between the sectors within the framework of Input-Output Analysis. Input-Output Tables are used to analyze the productional structure sssjournal.com Social Sciences Studies Journal (SSSJournal) sssjournal.info@gmail.com 2 of a sector, to show intersectoral relations, and to examine productional structures of all sectors in the economy. In developing countries such as Turkey, the logistics sector has significant structural links with other sectors. It is important to know the industries that provide necessary input for production within the sector. Moreover, it is essential to identify which sector specific activities are requested by the industry. In addition, determining leading sub-sectors in the logistics sector is of vital importance in order to plan the investments in this sector. The Input-Output tables derived from the World Input-Output Data Bank are the basic data we used in this study. First of all, we prepared an Industrial Operations Table and then we obtained Leontief Matrix and Leontief Inverse Matrix by mathematical formal operations. In addition, we calculated instruments such as production, income multipliers and coefficients of economic impact. Finally we evaluated and interpreted the obtained results.
MATERIAL METHOD
The historical root of the Input-Output Analysis dates back to Dr. Quesnay's "Tableau Economique" in 1758. In his table, Dr Quesnay divided the economy into three classes, in which he examined the flows of goods and services among the classes. However, it was Leon Walras that did the the first comprehensive study in the field of Input-Output analysis.
In his general equilibrium analysis, Walras attempted to explain mathematically the relation between producer and consumer sectors by means of simultaneous linear equations. These studies served as a source of inspiration for Russian-American American Economist Professor Wassily W. Leontief in his Input-Output Analysis. The input-output model first developed by Wassily Leontief can be described as a general equilibrium model examining the cross-linking between production and consumption units that constitute economic construction. It focuses on economy, multi-sectoral and quantitative aspects. Later, in the 1930s, Leontief developed and formulated the Input-Output Tables (Özdil 1993: 112) . In his works of 1941, 1951 and 1953 , he developed the present-day model.
Economy is composed of many sectors which are in constant relation with each other in terms of production and consumption. Input-Output Tables not only enable us to analyze the relationship between input quantities and production quantities of the sectors, but also point out key sectors that deserve priority (Şatıroğlu, 1981) .
The rows in the Input-Output Table show how the output of the sector in that line is divided into the production of the other sectors and the end-use, i.e. the demand for the output of the sector in question. Columns, on the other hand, indicate a breakdown of intermediate and basic inputs used by the related sector (Aydoğuş, 2010) . In other words, the rows refer to the distribution of output from the sector, while columns represent the input composition that the industry needs for output (Miller and Blair, 1985) .
In this study, we compiled Input-Output Tables from the last published World Output-Input Data Bank and reduced them to nine sectors. We applied mathematical operations on the matrices obtained from the aggregate Input-Output Tables to calculate the Matrix of Input Coefficients, Leontief Matrices and Leontief Inverse Matrices, which determine the logistics sector's position in the country's economy and its relation to other sectors. We analyzed the matrices and interpreted our findings. 
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. . . . . (3) or,
Matrix notation can be used to simplify the system. Table. This (*A) matrix differs from the Technical Coefficients Matrix: We subtract the diagonal elements of the matrix *A from number 1. The second difference is that the sign of the other elements is negative except for the diagonal elements. Input Coefficients (Technical Coefficients) Matrix is named A Matrix. *A matrix in Equation (5) is the matrix (1-A), which is called the LEONTIEF Matrix. This matrix can be found as follows: The diagonal elements of the Leontief matrix are positive while its other elements are negative (Haeussler and Paul 1987) . 
Equation (7) is the equilibrium solution equation of the input-output system. We can use this equation to find the necessary amount (in monetary terms) to increase the output of all other sectors when the final demand (Y) changes (for example 1 unit increase). In Equation (1-A) -1 Leontief is called the inverse matrix. This Key Matrix (Leontief inverse matrix) shows the total economic contribution of all sectors of the economy in the level of final demand. The row and column totals of the elements of this matrix indicate the increase in production in all related sectors as direct (primary impact) and indirect contributions (secondary, tertiary + effects) (Jones 1997) .
INPUT-OUTPUT ANALYSIS OF LOGISTICS SECTOR
In the Input-Output studies, aggregation is the process of combining similar sectors into tables. According to this process, the sectors that are considered similar in terms of input-output structure are aggregated. Various circumstances, such as the purpose of the study and the ease of computing and data facilities, affect the level of aggregation. Therefore, every Input-Output is a modalized aggregate model to a certain extent (Kayacan, 2007) .
In the first phase of this study, we created an Industrial Operations Table required for the start of Input-Output Analysis. The composition of inputs of a sector from a table of nine sectors of aggregated Industrial Operations is located at the column of the related sector; the distribution of outputs of a sector is located at the column of the sector in question. Gross value added is one of the most useful sections of the inter-sectoral operations table. Although this section is not sine qua non essential for the Leontief Matrix, it is of great importance in terms of specifying the added value the sector creates. Gross value added elements include salary and wage payments, depreciation, interest, profits and indirect taxes. Operations Table indicate that use of a sector output as an intermediate input to other sectors points out an intensive relationship in terms of sectoral integration. In fact, intensive sectoral relations reflect the level of development in the economy.
Distribution of outputs of the sectors analyzed in the Industrial
We obtained a Direct Input Coefficient Matrix from the Industrial Operations Table (Table 2 ). The items of the agricultural sector located at the top of the table refer to the places where the outputs of the agricultural sector are used. For example; the Agricultural Sector has provided the Accommodation Sector with agricultural goods at the value of 0.8 TL for use as intermediate goods.
The column values of the Agriculture Sector show where the sector provides the inputs that it needs to be able to produce. In the Table, columns show inputs, i.e. purchases; while rows indicate output, i.e. production. What matters here is to calculate how much value a sector receives from other sectors and how much of it it transfers to other sectors. For example, the Logistics Sector needs 0,05 units of goods from the Manufacturing Sector to be able to produce 1 unit (Table 2) . According to the Linear Input Coefficient Matrix, the Logistics Sector has to use goods at a value of 0.05 billion TL from the Manufacturing Sector and 0.07 billion TL from the Real Estate-Leasing-Bank-Finance Sector combination to produce an output value of 1 billion TL.
The status of the other sectors is given in Construction Industry and Accommodation Sectors do not give goods as input to 6 sectors. Also, the Education-Security and Health Sector does not supply any other goods for other sectors.
These sectors interact with each other; therefore emergence of a current in one sector, its impacts on other sectors, and consequently its economic contribution are important. In the study there are two matrices that show the basic inputs of the sectors. They are are calculated from the values in the columns in the Industrial Operations Table. Components of the Input Coefficients Matrix (A) and Leontief Inverse Matrix (1-A)-1 show the direct (primary impact) and indirect (secondary impact) contributions of a sector on other sectors. The elements of the (1-A) -1 Input Inverse Matrix express the total effect (direct + indirect effect). On the other hand, the difference between the Input Inverse Matrix (1-A) -1 and the Input Coefficient Matrix corresponds directly to the effect. (Jones, 1997: 6) Supposing that there is one unit increase in the final demand of a sector, the sector needs to increase its production one unit to meet this increase. Consequently, the sectors providing input to this sector will also have to increase their production. As the sectors that provide intermediate input increase their production, other sectors that provide input to this sector will increase their production again. Thus sectoral interactions will continue as a chain reaction. These interactions stem from the direct (first round effect) and indirect (second round effect) contribution of the first sector. These economic contributions through sectoral interaction can be expressed by Leontief Matrix (1-A) and Leontief Inverse Matrix (1-A) -1 . In our study, we have identified these contributions as production, employment and income multipliers. (Karkacier, 2001) . Leontief Inverse Matrix (1-A) -1 is created by taking the inverse of the Leontief Matrix (1-A). With this matrix, we can obtain the total input amounts that each sector receives from other sectors. The row and column sums of the coefficients of the Leontief Inverse Matrix give the production multipliers of final demand. Column sum shows the total effect (direct + indirect effect) that 1-unit increase in the final demand of a sector will result in the production (output) quantities of the sectors involved in the system. Line sum acquires a different meaning in terms of production multipliers of final demand. The row totals in a sector's reverse matrix shows the sum of production (output) that a sector has to realize in the event that the final demand increases by one in each of the the related sectors. (Şengül 1998: 80) . For example, the total amount of input the Logistics Sector received from the combination of Real Estate-Leasing-Bank-Finance Sectors is 0,106305 while the total amount of input from the Manufacturing Sector is 0.09737. The total amount of input that Accommodation Sector received from the Logistics Sector is 0,10240. The total amount of input from the Logistics Sector to the Real Estate-Leasing-Bank-Finance Sector is 0.047802 (Table 4) . Table 5 shows row and column sums of the matrices in Table 4 as production multipliers. It enables us to analyze direct input production multipliers. According to the Direct Input Production Multiplier Table, a monetary increase of 1 unit in the final demand of the Logistics Sector will result in a total increase of 1,545765563 units of production in the 9 sectors surveyed. 1.545765563 represents the economic contribution of the Logistics Industry as a sector. Within the examined sectors, the Construction Sector, -which has a ratio of 2,913,447,164-provides the highest contribution to the economy in terms of sectoral integration. The fact that the Construction Industry has a higher sectoral integration than other sectors do is a major factor in this success (Table 5) .
Another significant approach in terms of production multipliers is the row sums of Leontief Inverse Matrix (1-A) -1 . Row sums refer to the increase in the production of the sector in the relevant row in case all of the sectors increase their production by 1 unit. According to our calculations, in the Direct Input Production Multipliers table, the production multiplier coefficient of the Logistics Sector is 2,103210006. If each one of the 9 sectors in question increase their production by 1 unit, the Logistics Sector must increase the production of raw materials it provides these industries with by 2,103210006 units (Table 5 ). Leontief Inverse Matrix (1-A) -1 is the total of rows and columns. Table 6 shows the direct and indirect effects of the total effect.
To determine these effects, the difference in the column sums of the relevant sectors was found by subtracting the Input Coefficients Matrix ( In view of the direct input-based economic contributions in Table 6 , construction industry has the highest indirect contribution with 1,77483183. Real Estate-Leasing-Bank-Finance sector has the lowest indirect contribution with 1,134168939. The Revenue Multiplier (Multiplier) Analysis is handled in a similar way to the employment multiplier analysis. However, in this analysis, the concept of income is expressed by the concept of gross value added. This includes payments for basic production factors such as wages, interest, depreciation, profits and indirect taxes. Just like the matrix of employment multipliers, the Matrix of Income Multipliers is obtained by multiplying the matrix whose diagonal elements are income coefficients directly with the Leontief matrix. For this process, the Industrial Operations Table is used to calculate the gross value added coefficients. Then the gross value added figures for the columns are compared to the zone productions and the income coefficients are found. Row sums show the revenue increase in each sector when/if all the sectors examined increase their production by 1 unit. Accordingly, the highest increase is in Real Estate-Leasing-Bank-Finance Sector (coefficient: 1,4626). This sector is followed by Logistics Sector with 1.080498. 
CONCLUSION
According to the Direct Input Production Multipliers Tables, 1 unit monetary increase in the final demand of the Logistics Sector will lead to total increase of 1.55 units in production in the 9 sectors examined. This rise in value represents the sectoral economic contribution of the Logistics Sector. In the context of direct inputbased economic contributions, Construction Industry excels as a sector with highest indirect contribution. Construction industry has higher rate of interactions with other sectors, which accounts for its higher sectoral integration. Direct Input Production Multipliers coefficient for Logistics Sector is 2.10. When the 9 sectors under examination increase their production by 1 unit, the Logistics Sector increases the production of raw materials supplied to these industries by 2.10 units. (1-A) -1 in the study are calculated from the values in the columns in the Inter-Industry Activity Table which shows the basic inputs of the sectors. Elements of these matrices represent the direct and indirect contributions of the industry to other sectors. According to the Leontief Inverse Matrix, the total input the Logistics Sector received from Real Estate-Leasing-Bank-Finance Sectors is 0,106 while the total amount of input it received from the Manufacturing Sector is 0.097.
As in the Matrix of Employment Multipliers, the Revenue Multipliers Matrix is obtained by multiplying the Leontief matrix by the matrix whose diagonal elements are income coefficients. According to the Matrix of Revenue Multipliers, Construction Sector is in the first place. If the final demand for this sector increases by TL 1 billion, it would lead to an increase of 1.29 billion TL (Gross Value Added) in all other sectors.
There are various indicators in this study. They include information on a wide range of topics such as how much added value the sector will create, the amount of products that the sector will take from logistics and other industrial branches, the production and income increase which will be created on the other sectors of the economy.
In our analysis we have found that Construction Sector, and Real Estate-Leasing-Banking and Finance sectors in combination have the highest income coefficients. The Construction Sector, on the other hand, has the highest sectoral interaction.
